The notion of a bilingual advantage in cognitive function is an attractive hypothesis that has clearly garnered significant interest from the scientific community. Beyond simply implying that the ability to communicate in more than one language in a relatively proficient way over many years leads to advantages in cognition, it suggests that training in one domain, i.e., language, results in advantages in a domain-general faculty, i.e., general executive control. Beyond this, and not discussed in detail in by Paap, Johnson, and Sawi (2015) , the bilingual advantage has been purported to confer advantages as people age and experience changes in cognitive function (e.g., Bialystok, Craik, Klein, & Viswanathan, 2004; Gold, Kim, Johnson, Kryscio, & Smith, 2013; Luk, Bialystok, Craik, & Grady, 2011) . Furthermore, some research suggests that merely being bilingual can result in a delay in the onset of Alzheimer's disease symptoms (e.g., Bialystok, Craik, Binns, Ossher, & Freedman, 2014; Bialystok, Craik, & Freedman, 2007 ; but see Chertkow et al., 2010; Crane et al., 2010; Zahodne, Schofield, Farrell, Stern, & Manly, 2014 for alternate findings). It is exciting to think that something as natural as language could have such dramatic effects on cognitive functioning over the course of the lifespan, and potentially buffer against age-related cognitive decline. It is not surprising that many researchers have pursued this hypothesis in an attempt to understand its magnitude and mechanism(s).
Paap et al. provide an extensive review of the published findings, and conclude that current evidence does not support the hypothesis of a cognitive advantage for bilinguals. We agree that the effects of bilingualism may have been overstated in the literature, although we believe that there are indeed undeniable differences between monolinguals and bilinguals. What remains unclear is whether these differences lead to measurable changes in domain-general executive function and, if so, under what circumstances. One important consideration with respect to the failure to find behavioural advantages in executive control for bilinguals is that much of the research uses samples of young adults, who are at the peak of their cognitive functioning. However, it is probable that differences emerge most clearly in cases where cognitive functioning is sub-optimal, such as in older adults who may be experiencing age-related cognitive declines. That is, when cognition is suboptimal there is room for bilingualism to exert an effect, whereas in young adults there is no room for improvement because they are at the height of cognitive function.
A second major issue raised in the target article relates to brain-based evidence that ostensibly supports an advantage for bilinguals in the absence of behavioural evidence. Paap et al. point out that "reorganization to accommodate bilingualism does not logically need to result in more efficient performance" (p. 29). We agree that behavioural advantages are required in order to ascertain that a brain-based difference represents a true advantage. However, brain-based differences, even in the absence of behavioural advantages, remain an interesting and important area of study. Even in the absence of behavioural differences, any observed differences in measures of brain structure or function suggest that bilinguals and monolinguals are performing the same tasks differently, despite arriving at the same endpoint. This speaks to language-induced brain plasticity and suggests a possible source of cognitive differences later in the lifespan. In addition, advances in cognitive neuroscience methods that are potentially more sensitive and/or of higher resolution (e.g., resting-state functional connectivity, global and local efficiency measures) may prove useful in further elucidating
